An essentially "complete" description of the low-energy nuclear structure of the superfluid nucleus 120 Sn and of its odd-A neighbors is provided by the observations carried out with the help of Coulomb excitation and of one-and of two-particle arXiv:1404.7365v1 [nucl-th]
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Single-particle motion emerges from the same properties which characterize collective motion [1] , their interweaving leading to observables like quasiparticle states and collective vibrations, and to renormalized interactions, in particular the dressed pairing interaction, sum of the bare v bare p interaction and of the attraction resulting from the exchange of vibrational modes between nucleons moving in time-reversal states lying close to the Fermi energy. In this paper we calculate the pairing and the low-energy properties of 120 Sn and of its neighboring odd-A nuclei (see also [2] [3] [4] [5] and refs. therein). To this scope we diagonalize by adopting the pairing gap calculated by Lesinski et al. [6] (see also [7] ) fitting their results with a standard monopole-monopole pairing force of constant matrix elements 1 , the resulting value being G = 0.22 MeV. We have calculated the vibrations of the system diagonalizing, in QRPA (two-quasiparticle basis) separable multipole-multipole interactions [1] (natural parity density modes with λ π = 2 + , 3 − , 4 + , 5 − ) and the spin-dependent part of the SLy4 force (spin modes of both natural and unnatural parity,
Taking into account self-energy and renormalization processes according to the rules of NFT [9] [10] [11] [12] (Fig. 1) , the dressed particle states (ε j , m ω , Z ω ) (cf. [13] ) and the induced pairing was determined. With these elements, the Nambu-Gor'kov (NG) equation [8, [14] [15] [16] was solved selfconsistently using Green functions techniques, and the parameters characterizing the superfluid state determined. Within this framework, the quasiparticle energiesẼ ν by that of spin modes 2 , as expected from general transformation properties of the associated operators entering the particle vibration coupling vertices [17] . It is also noticed that 120 Sn can be called a Migdal "superconductor", in keeping with the fact that vertex corrections are small throughout [18] .
The strength functions associated with the lowest quasiparticle states provide an overall account of the experimental findings, in particular concerning the u Making use of these quantities and of global optical parameters, the absolute one-particle transfer cross sections were calculated. As an example, the results associated with the more trying and less well reproduced strength function, namely that of theẼ d 5/2 quasiparticle state are displayed in Fig. 3 together with the experimental data (
fragments are predicted by theory at low energy (< 2 MeV) with a summed integrated cross
2 mb, while five are experimentally observed with
With the help of two-neutron spectroscopic amplitudes B jν = (j ν + 1/2) 1/2 u jν v jν and of global optical parameters the absolute differential cross section 120 Sn(p,t) 118 Sn(gs) was calculated and is plotted in Fig. 4 [1, 9, 21] . Theory gives a good reproduction of the experimental data [22] [23] [24] [25] ( Fig. 4(b) ) in a situation in which the basic states (quasiparticle and vibration) involved in the coupling are present asymptotically, the associated transfer processes making them real. This is also the case for the electromagnetic decay of the quasiparticle states. As seen from Fig. 5 , theory also provides an overall quantitative picture of the Coulomb excitation measurements [26] .
Summing up, structure properties, Coulomb excitation and one-and two-particle transfer reactions associated with the superfluid nucleus 120 Sn and with its neighboring odd-A isotopes, have been calculated. Both the bare pairing interaction as well as medium polarization effects resulting from the coupling of quasiparticles states with density and spin modes have been taken into account. The implementation of the program has been done using the NFT rules of structure and reactions [27] , within the framework of the Nambu-Gor'kov equations (structure), and of finite range, full recoil DWBA state of the art (p, d) reaction theory, and of successive and simultaneous (p, t) transfer reaction channels, corrected for non-orthogonality contributions, within the framework of second order DWBA (reactions) [28, 29] . This is a first in the study of pairing in nuclei, theory providing a quantitative so as to reproduce the empirical value of the (three-point formula) odd-even mass difference (solid arrow in Fig. 2(b) ) would not alter the overall average value of∆, nor of the absolute two-particle transfer cross section ( Fig.   4(a) ), but will change the splitting of the multiplet (Fig. 4(b) ) and the value of the B(E2) transition probabilities ( 
